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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recxrrmended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.  C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  carr^xitational  evaluations  are  beyond  the  scope 
of  a  Phase  I  Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
iinder  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  vould  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  darn  at  seme  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  naintenance  can  these  conditions  be 
prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood”  for  the  region  (greatest  reasonably  possible  storm  runoff) ,  or 
fractions  thereof.  Because  of  the  magnitude  and  rarity  of  such  a 
storm  event,  a  finding  that  a  spillway  will  not  pass  the  test  flood 
should  not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  Ihe  test  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstream  damage  potential. 
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BRIEF  ASSESSMENT  OF  DAM 


Name  of  Dam: 

State: 

Location: 

USGS  Quad  Sheet: 
Coordinates: 

Stream: 

Date  of  Inspection: 


Leatherwood  Creek  No.  5  Dam 

Virginia 

Henry  County 

Axton 

Lat  36°  43.9'  Long  79°  43.4' 
Leatherwood  Creek 
June  30,  1981 


Leatherwood  Creek  No.  5  Dam  is  a  zoned  earthfill  structure  about 
510  ft  long  and  57.2ft  high.  The  principal  spillway  consists  of  a 
reinforced  concrete  riser  and  a  36  inch  diameter  concrete  outlet  pipe 
which  extends  through  the  structure.  An  earth  emergency  spillway  is 
located  375  ft  right  of  the  right  abutment  with  a  200  ft  wide  bottom 
and  3H:1V  side  slopes.  The  structure  is  classified  intermediate  in 
size  and  is  assigned  a  significant  hazard  classification.  The  dam  is 
located  on  Leatherwood  Creek  approximately  1.5  miles  east  of 
Leatherwood,  Virginia.  The  dam  is  used  for  irrigation,  flood  control 
and  recreational  purposes,  and  is  owned  and  maintained  by  Mr.  Billy  B. 

Lawrence  and  Mr.  Coleman  Lawrence. 

Based  on  criteria  established  by  the  Department  of  the  Army, 

Office  of  the  Chief  of  Engineers  (OCE) ,  the  appropriate  Spillway 
Design  Flood  (SDF)  is  the  \  PMF.  ^The  spillways  will  pass  30  percent 
of  the  Probable  Maximum  Flood  (PMF)  or  60  percent  of  the  ,SDF  without 
overtopping  the  dam.  During  the  SDF,  the  dam  will  be  overtopped  for  a 
period  of  5.5  hours  up  to  a  maximum  of  1.8  feet  and  reach  -a  maximum 
velocity  of  5.9  fps.  Flows  overtopping  the  dam  during  the  SDF  are  no^ considered 


^detrimental  to  the  embankment  with  respect  to  erosion.  The  spillway  is 
judged  inadequate,  but  not  seriously  inadequate. 

The  visual  inspection  did  not  reveal  any  problems  which  would  require 
immediate  attention.  A  sumrary  of  the  design  stability  analyses  for  the 
upstream  slope  under  drawdown  conditions  and  the  downstream  slope  under 
steady  seepage  conditions  were  reviewed  and  found  to  be  acceptable  .v 

It  is  recommended  that  the  owner  implement  an  emergency  action  plan 
to  warn  the  downstream  dwellings  of  any  dangers  which  may  be  inrninent. 

The  following  routine  maintenance  and  observation  functions  should 
be  initiated  within  the  next  twelve  months: 

The  grass  and  weeds  on  the  dam  embankment  and  in  the  emergency 
spillway  should  be  cut  at  least  once  a  year  and  preferably  twice  a  year. 
Maintenance  is  recommended  in  the  early  summer  and  fall.  Existing  trees 
on  the  dam  should  be  cut  to  the  ground.  All  cut  trees  should  be  r amoved 
from  the  embankment. 

The  eroded  area  along  the  left  dcwnstream  abutment-slope  contact 
should  be  stabilized  and  reseeded.  Rutted  areas  observed  on  the  embankment 
crest  should  be  backfilled  and  reseeded.  Reseeding  is  also  recommended 
in  the  eroded  areas  present  in  the  emergency  spillway.  Areas  of  displaced 
riprap  along  the  right  downstream  abutment-slope  contact  should  be 

monitored  during  maintenance  operations.  If  erosion  develops,  it  is 

% 

recommended  that  the  missing  riprap  be  replaced. 

A  staff  gage  should  be  installed  to  monitor  water  levels. 
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SECTION  1  -  PROJECT  INFORMATION 


1.1  General: 

1.1.1  Authority:  Public  Law  92-367,  8  August  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers ,  to  initiate 
a  national  program  of  safety  inspection  of  dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the  Camonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a 
Phase  I  inspection  according  to  the  Recarmended  Guidelines  for  Safety 
Inspection  of  Dams  (see  Reference  1,  Appendix  VI) .  The  main 
responsibility  is  to  expeditiously  identify  those  dams  which  may  be  a 
potential  hazard  to  human  life  or  property. 

1.2  Project  Description: 

1.2.1  Dam  and  Appurtenances:  Leatherwood  Creek  No.  5  Dam  is  a  zoned 
earthfill  structure  approximately  510  ft  long  and  57  ft  high.*  The 
crest  of  the  dam  is  18  ft  wide,  and  side  slopes  are  approximately  2.5 
horizontal  to  1  vertical  (2.5H:1V)  on  the  upstream  and  downstream 
slopes  of  the  dam.  A  10  ft  wide  berm  occurs  between  elevations  780.5  and 
781.5  msl  on  the  upstream  slope,  and  between  elevations  779.9  and  780.9  msl  on 
the  downstream  slope.  The  upstream  is  3H:1V  belcw  the  berm. 

The  crest  of  the  dam  is  at  elevation  809.2  msl.  "As  built"  drawings  show 
the  presence  of  a  core  trench  which  extends  to  "firm  bedrock"  and  a  seepage 
drain  beneath  the  downstream  slope.  There  is  no  slope  protection  on  the 
upstream  face  of  the  dam. 

*Height  is  measured  from  the  top  of  the  dam  to  the  downstream  toe  at  the 
centerline  of  the  stream. 
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The  principal  spillway  consists  of  a  reinforced  concrete  riser 
inlet.  The  riser  has  an  internal  opening  of  9  ft  by  3  ft,  and  is 
approximately  36  ft  high.  The  riser  has  a  lew  level  orifice 
(3.0  ft  by  1.5  ft)  at  an  invert  elevation  of  780.3  msl  and  two 
overflow  weirs  at  elevation  788.3  msl.  A  36  inch  by  24  inch 
slide  gate  in  the  riser  at  an  invert  elevation  of  755.3  msl  is  used 
to  drain  the  lake.  The  outlet  pipe  is  a  36  inch  diameter  concrete 
pipe  which  outlets  at  an  elevation  753  msl  into  a  riprap  lined 
plunge  pool.  (See  Plates  5  and  7,  Appendix  I.) 

The  emergency  spillway  (EMS)  consists  of  a  vegetated  earthen 
channel  spillway  located  375  ft  right  of  the  right  abutment,  having  a 
crest  elevation  of  804.2  msl.  The  EMS  has  a  bottom  width  of  200  ft  at 
the  control  section  and  3H:1V  side  slopes,  and  is  entirely  in  a  cut  section. 
(See  Plate  2,  Appendix  I.) 

1.2.2  Location:  Leatherwood  Creek  No.  5  Dam  is  located  on  Leatherwood 
Creek,  1.5  miles  east  of  Leatherwood ,  Virginia.  (See  Plate  1,  Appendix 

I.) 

1.2.3  Size  and  Classification:  The  dam  is  classified  as  an 
intermediate  size  structure  based  on  its  height  and  maximum  lake 
storage  potential  as  defined  in  Reference  1,  Appendix  VI. 

1.2.4  Hazard  Classification:  The  dam  is  located  in  a  rural 
area;  however,  based  upon  the  proximity  of  an  inhabited  dwelling 
located  2  miles  dewnstream,  and  several  dwellings  5  miles  dewrtstream, 
the  dam  is  assigned  a  "significant1*  hazard  classification.  The  hazard 
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classification  used  to  categorize  a  dam  is  a  function  of  location  only 
and  has  nothing  to  do  with  its  stability  or  probability  of  failure. 

1.2.5  Ownership:  The  dam  is  owned  and  maintained  by  Mr.  Billy  B. 
Lawrence  and  Mr.  Coleman  B.  Lawrence  of  Henry  County,  Virginia. 

1.2.6  Purpose:  Recreation,  irrigation  and  flood  control. 

1.2.7  Design  and  Construction  History:  The  dam  was  designed  and 
constructed  under  the  supervision  of  the  United  States  Department  of 
Agriculture  (USDA)  ,  Soil  Conservation  Service  (SCS)  .  The  structure 
was  constructed  by  C.  S.  Horton  and  completed  in  November,  1963. 

1-2.8  Normal  Operational  Procedures:  The  principal  spillway  is 
ungated,  therefore,  water  rising  above  the  low  level  orifice  and  overflow 
weirs  of  the  riser  outlet  is  automatically  discharged  downstream.  Normal 
pool  is  maintained  at  elevation  780.5  msl  just  above  the  invert  of  the 
low  level  orifice  in  the  riser.  Flood  discharges  which  cannot  be  absorbed 
by  storage  and  the  riser,  flow  through  the  emergency  spillway  at  pool 
elevations  above  804.2  msl.  The  36  inch  diameter  gate  at  elevation  755.3 
msl  is  manually  operated,  and  is  available  to  lower  the  lake  elevation  below 
normal  pool  for  maintenance  purposes. 

1.3  Pertinent  Data: 

1.3.1  Drainage  Area:  The  drainage  area  is  11.5  square  miles. 

1.3.2  Discharge  at  Dam  Site: 
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202  CFS 


6103  CFS 


Table  1.1  -  DAM  AND  RESERVOIR  DATA 

Reservoir 

Storage 


Elevation 

feet 

msl 

Area 

Acres 

Volume 

Acre 

Feet 

Watershed 

Inches 

Length 

Miles 

Crest  of  Dam 

809.2 

172 

2997 

4.9 

2.2 

Emergency  Spillway 
Crest 

804.2 

130 

2218 

3.6 

2.0 

Low  Level  Orifice 
Crest 

780.3 

31 

235 

.4 

1.0 

Streambed  at  Down¬ 
stream  Toe  of  Dam 

752.0 

- 

- 

' 

- 

Principal  Spillway  Discharge: 

Pool  Elevation  at  Crest  of  Dam  (elev  809.2) 

Emergency  Spillway  Discharge: 

Pool  Elevation  at  Crest  of  Dam  (elev  809.2) 

1.3.3  Dam  and  Reservoir  Data:  See  Table  1.1,  below: 
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SECTION  2  -  ENGINEERING  DATA 

2.1  Design:  The  dam  was  designed  and  constructed  under  the 
direction  of  the  USDA,  Soil  Conservation  Service  (SCS) .  "As  built" 
drawings  and  design  data  are  available  in  the  office  of  the  State 
Conservationist,  U.  S.  Soil  Conservation  Service,  Federal  Building, 

Room  9201,  5th  and  Marshall  Streets,  Richmond,  Virginia  23240. 

A  subsurface  investigation  was  conducted  at  the  site  by  the  SCS 
during  the  initial  design  stages.  The  investigation  consisted  of 
excavating  26  test  pits,  drilling  4  test  borings  and  17  hand  augers. 

Subsurface  profiles  and  a  report  of  the  investigation  with  foundation 
reocumendations  were  prepared  based  upon  geologic  field  reconnaissance, 
test  pit  and  boring  data,  and  laboratory  testing.  A  copy  of  the  design 
report  is  included  as  Appendix  IV.  Test  pit  and  boring  locations  are 
provided  on  Plate  2  of  Appendix  I.  Subsurface  profiles  and  logs  are 
shown  on  Plate  3  of  Appendix  I. 

The  dam  is  a  zoned,  compacted  earthfill  embankment.  The  earthfill 
requirements  shown  on  Plate  4  of  Appendix  I  specify  that  Mi  and  ML 
materials  be  placed  in  Section  1,  i.e.,  the  core  of  the  dam.  Soil  classification 
is  by  the  Unified  Soil  Classification  System,  ASTM  D-2487.  The  upstream 
slope  and  crest  (Section  No.  2)  and  the  downstream  slope  (Section  No.  3) 
were  all  to  be  constructed  with  SM  materials,  however,  selected  borrow  areas 
for  each  section  of  the  embankment  were  specified.  "As  built"  embankment 
slopes  for  the  structure  are  illustrated  on  Plate  4  of  Appendix  I. 


A  review  of  design  data  indicates  the  dam  is  founded  on  overburden 
and  includes  a  cutoff  trench  which  extends  through  alluvial  and  residual 
soils  to  "firm  bedrock."  The  cutoff  also  extends  to  the  same  materials  in 
both  abutments.  The  cutoff  trench  has  a  bottom  width  of  14  ft  and  111 :1V 
side  slopes.  No  field  permeability  tests  were  taken  during  the  subsurface 
investigation/  however,  permeability  tests  made  on  two  undisturbed  samples 
obtained  from  TH  #302  indicated  vertical  permeabilities  of  k  =  14.3  ft/day 
for  the  3  to  5  ft  sample  (coarse,  low  density  SM  material)  and  k  =  0.07  ft/day 
for  the  9  to  11  ft  sample  (dense  find  sand)  .  It  was  noted  that  the  coarse 
material  piped  during  performance  of  consolidation  tests. 

Although  a  positive  cutoff  was  specified,  a  seepage  drain  was  included 
beneath  the  downstream  slope.  The  design  report  recanmended  that  a 

trench  drain  at  "c/b  =  0.6"  be  constructed  to  control  the  phreatic  line 
and  relieve  pressures  frcm  seepage  through  the  partially  weathered  rock. 

"In  depth  it  should  extend  dcwn  into  weathered  rock.  It  should  extend  up 
both  abutments  to  the  sediment  pool  elevation  as  a  blind  trench.  A 
perforated  pipe  outlet  should  extend  across  the  floodplain  from  Station 
1  +  70  to  3  +  00."  Details  for  the  "as  built"  toe  drain  are  included  on 
Plate  4  of  Appendix  I. 

The  principal  spillway  was  designed  as  a  drop  inlet  structure  consisting 
of  a  reinforced  concrete  riser,  a  36  inch  conduit  and  plunge  pool  at  the 
outlet  end  of  the  conduit.  The  principal  spillway  was  designed  to 
accommodate  a  100  year  flood  without  the  pool  elevation  exceeding  the  E24S 
crest. 
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■The  emergency  spillway  is  located  in  a  moderately  sloping  hillside 
in  the  right  abutment.  The  spillway  is  a  200  ft  wide  trapezoidal  earthen 
channel  bounded  by  3H:1V  cut  slopes.  The  spillway  is  entirely  in  cut 
materials,  i.e. ,  residual  soils.  All  materials  encountered  in  the  subsurface 
investigation  were  dry  and  well  drained.  Details  of  the  spillway  section 
are  given  on  Plate  2  of  Appendix  I. 

The  design  report  and  supplementary  data  provided  by  SCS  (Appendix  V) 
includes  laboratory  test  data  describing  the  physical  properties  of  the 
materials  used  to  construct  the  embankment.  Shear  strength  parameters 
used  in  design  of  the  arbankment,  and  foundation  material  were  determined 
by  direct  shear  and  consolidated  undrained  triaxial  corrpression  tests  as 
follows : 

SECTION  SOIL  SHEAR  STRENGTH  PARAMETERS 

Angle  of 


Intemail  Friction 

Cohesion 

Biibariknient 

SM 

0cu  =  28.0° 

c 

= 

450  psf 

MH 

0cu  =  14.5° 

c 

= 

1025  psf 

SM 

0cu  -  22.5° 

c 

= 

500  psf 

Foundation 

SM 

0cu=  19° 

c 

800  psf 

SM 

0DS  =  25.5° 

c 

= 

100  psf 

SM 

0cu=  29° 

c 

= 

950  psf 

Embankment  stability  was  checked  by  the  Swedish  Circle  Method  Analysis  and 
a  factor  of  safety  of  1.40  was  calculated  for  full  drawdown  on  the  upstream 
slope  (2.5H:1V  with  berm,  then  3H:1V) .  A  factor  of  safety  of  1.47  was 
calculated  for  steady  seepage  on  the  downstream  slope  ( 2 . 5H :  1 V) .  The 
design  report  stated,  "strength  shown  by  shear  tests  on  the  foundation 
indicate  failure  would  not  occur  through  the  foundation  if  low  density 
surface  material  is  removed. " 
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2.2  Construction:  The  construction  records  were  not  furnished  by 
the  SCS  office  in  Richmond,  but  they  are  available  from  the  SCS  office 
in  Washington,  D.  C. 

2.3  Evaluation:  "As  built"  drawings  are  representative  of  the 
structure.  Hydrologic  and  hydraulic  calculations  were  available  for 
evaluation.  There  is  sufficient  information  to  evaluate  foundation 
conditions  and  embankment  stability. 


SECTION  3  -  VISUAL  INSPECTION 

3.1  Findings:  At  the  tine  of  inspection,  the  dam  appeared  to  be 
in  good  condition.  Field  observations  are  outlined  in  Appendix  III. 

3.1.1  General:  An  inspection  was  made  on  June  30,  1981  and  the 
weather  was  cloudy  with  a  tenperature  of  85°F.  The  pool  and  tailwater 
levels  at  the  time  of  inspection  were  780.5  and  752  msl,  respectively, 
which  corresponds  to  nomal  pool  and  tailwater  elevations.  Ground 
conditions  were  dry  at  the  time  of  the  inspection.  Maintenance  inspections 
are  performed  jointly  by  SCS  and  the  Blue  Ridge  Soil  and  Water  Conservation 
District  on  an  annual  basis.  Inspection  reports  are  available  in  the  Soil 
and  Water  Conservation  District  office  in  Collinsville,  Virginia. 

3.1.2  Dam  and  Spillway;  The  embankment  slopes  were  heavily 
vegetated  with  brush,  briers  or  blackberry  bushes  and  honeysuckle  making 
observation  difficult.  Scattered  small  trees  3  to  4  ft-  high  and  less  than 
one  inch  in  diameter  were  also  present.  Scattered  cut  cedars  and  pines 
generally  less  than  two  inches  in  diameter  have  been  cut  and  left  on  the 
embankment  slopes,  particularly  along  the  downstream  slope.  Sane  snail 
trees  were  also  growing  from  the  riprap  gutters  along  the  downstream  slope. 

The  embankment  crest  has  seme  minor  erosion  due  to  vehicular  traffic, 
but  the  crest  is  well  grassed  and  this  appears  to  be  no  problem.  Along  the 
left  downstream  abutment-slope  contact  above  the  berm,  scattered  erosional 
notches  1  to  2  ft-  wide  and  1  to  2  ft-  deep  were  noted.  Seme  sloughing  was 
also  noted  near  the  berm.  Hie  erosion  appears  to  be  the  result  of  surface 
runoff.  Along  the  right  downstream  abutment-slope  contact  and  below  the 
berm,  portions  of  the  riprap  gutter  appeared  to  be  displaced.  See  field 
sketch.  Appendix  III. 
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The  downstream  toe  was  dry  and  no  seepage  was  observed  •  Sene  iron 


staining  was  noted  around  the  plunge  pool,  but  this  may  be  related 
to  spring  flew  through  iron-bearing  bedrock.  Two  6-inch  CMP  toe  drains 

exist,  one  on  either  side  of  the  principal  spillway  outlet.  There  was  no 
flew  from  the  left  drain.  Flew  from  the  right  drain  was  clear  and 
estimated  at  2  gpmr. 

The  riser  structure  and  outlet  pipe  shewed  no  signs  of 
deterioration  and  were  functioning  properly  at  the  time  of  inspec¬ 
tion.  Debris  was  not  present  in  the  lew  level  intake  trash  rack. 

The  plunge  pool  and  outlet  channel  indicated  no  signs  of  deterioration. 

The  emergency  spillway  v  ‘11  vegetated  except  for  seme  minor  erosion 
due  to  several  cattle  paths  and  vehicle  traffic. 

3.1.3  Reservoir  Area:  The  reservoir  area  was  free  of  debris  and 

the  perimeter  was  wooded.  The  reservoir  is  located  in  a  valley  with 
steep  side  slopes.  Water  was  clear  and  sedimentation  was  not 

observed . 

3.1.4  Downstream  Area:  The  downstream  channel  is  20  ft  wide 

and  is  located  in  a  300  ft  wide  flood  plain  with  steep  valley  side 
slopes.  This  valley  is  heavily  wooded  except  for  an  area  300  ft  right 
of  the  channel,  which  is  a  meadow.  Approximately  2  miles  downstream  there 

is  a  dwelling  about  15  ft  above  the  stream  channel.  Five  (5)  miles  downstream 
there  are  several  dwellings  about  10  ft  above  the  stream  channel  and  several 
centner cial  facilities  15  ft  above  the  stream  channel. 
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3.1.5  Instrumentation :  No  instrumentation  (monuments,  observa¬ 
tion  wells,  piezometers,  etc)  was  encountered  for  the  structure. 

There  is  no  staff  gage, 

3.2  Evaluation: 

3.2.1  Dam  and  Spillway:  Overall,  the  dam  was  in  good  condition  at 
the  time  of  the  inspection.  An  annual  inspection  and  maintenance  program 
exists  for  this  structure,  however,  at  the  time  of  this  inspection, 
maintenance  appeared  to  be  inadequate.  The  embankment,  including  its 
crest  and  slopes  should  be  mewed  at  least  once  a  year,  but  more 
preferably  twice  a  year.  The  presence  of  trees  on  the  embankment, 
may  promote  the  deve1  opment  of  deep  rooted  vegetation  and  this  type  growth 
can  encourage  piping  within  an  mbankment.  All  trees  growing  on  the 
embankment  and  in  the  riprap  gutters  should  be  cut  to  the  ground.  Cut 
trees  should  be  removed  from  the  embankment . 

The  rutting  created  by  vehicular  traffic  on  the  crest  of  the  dam  does 

not  inhibit  the  proper  performance  of  the  dam,  however,  it  is  recorrmsnded 
that  these  areas  be  backfilled  and  reseeded.  The  eroded’ areas 
present  in  the  emergency  spillway  should  be  reseeded.  The  shallow  eroded 
areas  present  along  the  left  downstream  abutment-slope  contact  should  be 
stabilized  to  prevent  further  erosion.  This  might  be  accomplished  with 
riprap  or  by  backfilling  and  reseeding.  The  areas  of  displaced  riprap 
along  the  right  downstream  abutment-slope  contact  should  be  monitored  during 
maintenance  operations  to  detect  the  development  of  erosion.  If  erosion 
should  occur,  we  reexmrend  that  the  missing  riprap  be  replaced  in  these  areas. 
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The  outlet  pipe  and  intake  structure  are  in  good  structured  condition. 
A  staff  gage  should  be  installed  to  monitor  water  levels. 

3.2.2  Downstream  Area:  A  breach  in  the  Leatherwood  Creek  No.  5 
Dam  during  extreme  flooding  wculd  possibly  create  a  hazard  to  the 
downstream  dwellings. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures;  The  normal  storage  pool  is  elevation  780.5  msl 
or  0.2  ft  above  the  crest  of  the  principal  spillway  lew  flew  inlet. 

The  lake  provides  an  irrigation  supply,  flood  control  and  recreation. 

Water  automatically  passes  through  the  principal  spillway  as  the  water 
level  in  the  reservoir  rises  above  the  lew  level  orifice.  Water  will 
also  pass  automatically  through  the  riser  overflew  crest  when  the 
water  level  in  the  reservoir  exceeds  elevation  788.8  msl  and 
automatically  through  the  emergency  spillway  when  the  pool  level 
exceeds  elevation  804.2  msl.  A  36  inch  by  24  inch  slide  gate  at  the  low 
point  in  the  riser  structure  is  provided  to  drawdown  the  reservoir 
below  norrral  pool. 

4.2  Maintenance  of  Dam  and  Appurtenances:  Maintenance  is  the 
responsibility  of  the  owner  and  the  Blue  Ridge  Soil  and  Water  Conservation 
District.  Maintenance  is  accomplished  by  a  joint  annual  inspection  by  SCS 
and  Soil  and  Water  Conservation  District  personnel.  Maintenance  deficiences 
are  noted  and  recommended  remedial  measures  are  nade  to  the  owner.  If  the 
owner  fails  to  comply  with  these  recommendations,  maintenance  is  then  per- 
forrred  by  the  Blue  Ridge  Soil  and  Water  Conservation  District. 

4.3  Warning  System:  At  the  present  time,  there  is  no  warning 

system  or  evacuation  plan  for  the  dam.  The  dam  is  monitored  by  SCS  personnel 
during  periods  of  heavy  precipitation  and  runoff. 


1 
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4.4  Evaluation :  The  dam  and  appurtenances  are  in  good  operating 
condition,  but  iraintenance  of  the  dam  appeared  to  be  inadequate.  An 
emergency  operation  and  warning  plan  should  be  developed.  It  is 
reeamrended  that  a  formal  ^nergency  procedure  be  prepared  and  furnished 
to  all  operating  personnel.  This  should  include: 

a.  How  to  operate  the  dam  during  an  emergency. 

b.  Who  to  notify,  including  public  officials,  in  case  evacuation 
from  the  downstream  area  is  necessary. 


SECTION  5  -  HYDRAULICS/HYDROLOGIC  DATA 


5.1  Design;  Leatherwood  Creek  No.  5  Dam  was  designed  by  the  Soil 
Conservation  Service  (SCS)  as  a  multi-purpose  dam,  and  hydrologic  and 
hydraulic  data  are  available .  Stage-storage  and  stage-discharge  data 
from  the  design  report  were  used  in  the  evaluation.  This  structure  is 

a  Class  "A"  dam  according  to  the  SCS  classification  method. 

5.2  Hydrologic  Records:  There  are  no  records  available. 

5.3  Flood  Experience:  Information  on  flood  experience  was 

not  available. 

5.4  Flood  Potentials;  In  accordance  with  the  established  guide¬ 
lines,  the  Spillway  Design  Flood  (SDF)  is  based  on  the  estimated 
"Probable  Maximum  Flood"  for  the  region  (flood  discharges  that  may  be 
expected  from  the  most  severe  combination  of  critical  meteorologic  and 
hydrologic  conditions  that  are  reasonably  possible  in  the  region) ,  or 
fractions  thereof.  The  Probable  Maximum  Flood  (PMF)  and  h  PMF  hydrographs 
were  developed  by  the  HEC-1  DB  Computer  Program  (Reference  4,  Appendix  VI)  . 
Precipita  tion  amounts  for  the  flood  hydrograph  of  the  PMF  were  taken 

from  the  U.S.  Weather  Bureau  Information  (References  5  and  6,  Appendix  VI) . 
Appropriate  adjustments  for  basin  size  and  shape  were  accounted  for. 

These  hydrographs  were  routed  through  the  reservoir  to  determine 
maximum  pool  elevations. 
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5.5  Reservoir  Regulations:  For  routing  purposes,  the  pool  at 
the  beginning  of  flood  was  assumed  to  be  at  elevation  780.3  msl. 
Reservoir  stage-storage  data  and  stage-discharge  data  were  utilized 
from  the  existing  design  report.  Floods  were  routed  through  the 
reservoir  using  the  principal  spillway  discharge  up  to  a  pool  storage 
elevation  of  804.2  msl  and  a  combined  principal  and  emergency 
discharges  for  pool  elevations  above  804.2  msl.  Pool  elevations  above 
809.2  msl  were  routed  over  the  non-over  flew  section  of  the  dam. 

5.6  Overtopping  Potential:  The  predicted  rise  of  the  reservoir 
pool  and  other  pertinent  data  were  determined  by  routing  the  flood 
hydrographs  through  the  reservoir  as  previously  described.  The 
results  for  the  flood  conditions  (h  PMF  and  PMF)  are  shewn  in  the 


following  Table  5.1: 


TABLE  5.1  -  RESERVOIR  PERFORMANCE 


Hydrograph 

Normal 

Flew 

h  PMF 

PMF 

Peak  Flew,  CFS 

Inflow 

11 

21,607 

43,214 

Outflow 

11 

13,195 

30,998 

Maximum  Pool  Elevation 
Ft,  msl 

780.5 

811 

814.1 

Non-Overflcw  Section 
(Elev  809.2  msl) 

Depth  of  Flov,  Ft 

1.8 

4.9 

Duration,  Hours 

- 

5.5 

8 

Velocity,  fps* 

- 

5.9 

9.7 

Tailwater  Elevation 

Ft,  msl 

752 

761.3 

764 

^Critical  velocity 

5.7  Reservoir  Enptying  Potential;  A  36  inch  by  24  inch  gate  at 
an  elevation  755.3  msl  is  capable  of  draining  the  reservoir  through 
the  outlet  pipe.  Assuming  that  the  lake  is  at  normal  pool  elevation 
(780.5  msl)  there  is  11  cfs  inflow,  it  would  take  approximately  1.5 
days  to  lover  the  reservoir  to  elevation  756.3  msl.  This  is 
equivalent  to  an  approximate  drawdown  rate  of  7 . 5  f t/day  based  on  the 
hydraulic  height  measured  from  normal  pool  to  the  invert  of  the 
drawdown  pipe  divided  by  the  time  to  dewater  the  reservoir. 
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5.8  Evaluation:  The  U.  S.  Array,  Corps  of  Engineers'  guidelines 


indicate  the  appropriate  Spillway  Design  Flood  (SDF)  for  an 
intermediate  size,  significant  hazard  dam  is  the  h  PMF  to  PMF. 

Because  of  the  risk  involved,  the  h  PMF  has  been  selected  as  the  SDF. 

The  spillway  will  pass  30  percent  of  the  PMF  without  overtopping  the 
crest  of  the  dam  (60  percent  of  the  SDF) .  During  the  SDF,  the  dam 
will  be  overtopped  for  a  period  of  5.5  hours  up  to  a  maximum  of  1.8  feet 
and  reach  a  maximum  velocity  of  5.9  fps. 

Hydrologic  data  used  in  the  evaluation  pertains  to  present  day 
conditions  with  no  consideration  given  to  future  development. 


SECTION  6  -  DAM  STABILITY 

6.1  Foundation  and  Abutments:  The  dam  is  located  along  the 
western  edge  of  the  Piedmont  Physiographic  Province  of  Virginia.  The 
original  design  report  described  the  site  as  being  underlain  by  the 
Leatherwood  Granite;  however,  recent  detailed  gaol'x'ic  napping  indicates 
the  site  is  actually  underlain  by  the  Rich  Acres  Formation  of  Preeantorian 
Age  (1020  million  years  old) .  The  Rich  Acres  Formation  consists  of 
coarse  grained  norites,  metamorphosed  gafcbros  and  diorites.  These  rocks 
are  similar  in  texture  to  granites,  but  cure  comprised  of  more  basic 
or  darker  colored  minerals.  Detailed  geologic  maps  of  the  area  do  not 
indicate  the  presence  of  any  faults  in  the  site  vicinity.  Site  geology 
is  presented  in  more  detail  in  the  Design  Geologic  Report,  which  is 
included  as  Appendix  IV. 

The  subsurface  investigation  indicated  that  along  centerline  of  the 
dam  the  site  was  underlain  by  shallow  alluvial  and  residual  soils  over 
weathered  bedrock.  The  bedrock  surface  was  somewhat  irregular  along  the 
principal  spillway.  Bedrock  was  encountered  at  ground  surface  near  the 
center  of  the  section,  at  depths  of  10  to  12  ft  near  the  riser  and  below  13  ft 
at  the  outlet.  "Hard  to  firm"  bedrock  was  encountered  in  the  abutments. 
Although  seme  of  the  rock  was  deeply  weathered,  all  exploration  holes 
were  dry  and  the  materials  encountered  were  well  drained. 

A  consolidation  test  was  performed  on  a  soil  sanple  considered 
representative  of  the  foundation  materials .  The  sample  classified  SM  to 
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SP  and  a  potential  consolidation  of  0.032  ft/ft  was  determined  under  the 
proposed  embankment  load.  Since  most  of  the  materials  were  finer  grained 
than  the  tested  sanple,  a  potential  settlement  of  4%  was  assumed  in  design 
for  the  surface  10  ft.  For  the  embankment  an  over  fill  of  2.25  ft  was 

recanmended  in  the  design  report  from  Station  1  +  70  to  3  +  00  to  ccnpensate 
for  residual  settlement.  It  was  recanrirended  in  the  design  report  that 

"in  addition  to  normal  stripping,  all  low  density  surface  materials  should 
be  excavated  and  replaced  as  compact  fill.  Material  below  77.0  pcf  on  a 
dry  weight  basis  should  be  removed  in  this  operation.”  Otherwise,  no 
other  special  foundation  treatment  was  required. 

The  potential  for  seepage  through  the  foundation  was  recognized  and 
a  cutoff  extending  to  firm  bedrock  was  specified.  Moderate  permeabilities 
were  anticipated  for  the  overburden  soils  and  the  designer  expected  some 
seepage  through  all  weathered  bedrock. 

6.2  Qnbankment: 

6.2.1  Materials :  "As  built"  drawings  describe  the  dam  as  a  zoned 
structure.  Section  1  of  the  dam,  consisting  of  the  cutoff  and  interior 
core,  was  constructed  with  soils  classifying  as  ML  and  Ml.  Section  2 
(the  upstream  slope  and  crest)  and  Section  3  (the  downs  team  slope)  were 
constructed  with  SM  materials  excavated  from  select  borrow  areas.  The 
coarsest  SM  materials  were  to  be  placed  on  the  downstream  slope.  Materials 
in  all  three  sections  were  to  be  compacted  to  95%  of  maximum  dry  density  in 
accordance  with  ASTM  Standard  D-698  (Standard  Proctor) .  Compacted 
densities  and  shear  strength  values  for  the  embankment  materials  are 
sunmarized  on  Page  2  of  Appendix  V.  Specifications  for  maximum  lift 
thickness  and  maximum  rock  sizes  were  not  observed  in  the  design 
data  provided. 
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6.2.2  Subdrains  and  Seepage;  In  attenpt  to  control  seepage,  a 
cutoff  was  constructed  to  firm  bedrock  below  the  more  permeable  alluvial 
soils  in  the  *  d  plain  and  extending  into  the  abutments.  Details 

are  shewn  on  Plate  4  of  Appendix  I.  An  internal  drainage  system  was 
also  constructed,  consisting  of  120  ft  of  6  inch  perforated  bituminous 
coated  CMP  enclosed  in  an  envelope  of  graded  drain  fill  of  variable 
depth.  Drainage  pipes  were  provided  for  transmitting  the  collected 
water  to  the  plunge  pool.  During  the  field  inspection,  clear  flew 
estimated  at  2  gprit  was  observed  frcm  the  right  outlet,  however,  no 
flew  was  observed  from  the  left  outlet.  in  attenpt  to  prevent  piping 
around  the  principal  spillway  pipe,  9  anti -seep  collars  were  included 
as  shown  on  Plate  5  of  Appendix  I. 

6.2.3  Stability;  A  stability  analysis  was  performed  for  this 
structure  and  the  report  describing  the  engineering  design  data  used  is 
included  in  Appendix  V.  These  data  were  reviewed  along  with  the  stability 
analysis  and  were  found  to  be  acceptable.  The  factor  of  safety  of  the 
upstream  slope  for  the  drawdown  condition  is  1.40  as  given  in  Appendix  V. 
Reference  1,  Appendix  VI,  recommends  a  factor  of  safety  of  1.2.  The  factor 
of  safety  for  the  downstream  slope  under  steady  seepage  conditions  is 
indicated  to  be  1.47.  The  required  factor  of  safety  is  1.5  according  to 
Reference  1. 
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The  dam  is  57 . 2  ft  high  and  has  a  crest  width  of  18  ft.  The  upstream 
slope  is  2 . 5H :  IV  with  a  10  ft  wide  berm  at  pool  level  between  elevations 

780.5  and  781.5  msl.  The  upstream  slope  then  continues  at  a  3H-.1V  slope 
below  normal  pool.  The  downstream  slope  is  2 . 5H : IV  with  a  10  ft  wide  berm 
occurring  between  elevations  779.9  and  780.9  msl.  The  dam  is  subjected  to 
a  sudden  drawdown  since  the  lake  level  can  be  drawn  down  at  a  rate  of 

7.5  ft/day.  This  exceeds  the  critical  rate  of  0.5  ft  per  day  for  earth  dams. 

6.2.4  Seismic  Stability:  The  dam  is  located  in  Seismic  Zone  2. 
Therefore,  according  to  the  Reoarmended  Guidelines  for  Safety  Inspection  of 
Dams,  the  dam  is  considered  to  have  no  hazard  from  earthquakes  provided 
static  stability  conditions  are  satisfactory  and  conventional  safety  margins 
exist. 

6.3  Evaluation:  Based  upon  the  visual  inspection  and  the  design 
report,  the  foundation  is  considered  sound.  The  factor  of  safety  for  the 
upstream  slope  during  the  drawdown  condition  meets  the  U.  S.  Amy,  Oorps 
of  Engineers  guidelines.  Although  the  factor  of  safety  of  1.47  calculated 
for  the  downstream  slope  under  steady  seepage  condition  is  slightly  less 
than  the  1.5  factor  of  safety  reocrtmended  in  Reference  1,  Appendix  VI, 
ttiis  difference  is  considered  insignificant,  particularly  in  lieu  of  the 
performance  history  of  this  structure. 

Overtopping  is  not  considered  detrimental  to  the  dam  with  respect  to 
erosion  because  of  the  shallow  depth  and  short  duration  of  flood.  Also  the 
critical  velocity  is  slightly  less  than  6  fps,  the  assured  effective 
eroding  velocity  for  a  vegetated  earth  embankment. 
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Since  no  undue  settlement,  cracking  or  sloughing  was  noted  at  the 
time  of  inspection,  it  appears  that  the  embankment  is  adequate  for  maximum 
control  storage  with  water  at  elevation  780.5  msl. 
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SECTION  7  -  ASSESSMENT/KEMEDIAL  MEASURES 


7.1  Dam  Assessment:  Sufficient  engineering  data  is  available  for 
assessing  the  dam.  The  visual  inspection  revealed  no  findings  that  proved 
the  dam  to  be  unsound.  There  is  an  annual  inspection  and  maintenance 
program  for  this  structure,  but  there  is  no  emergency  operation  and 
warning  plan.  Overall,  the  dam  was  in  good  condition  at  the  time  of 
inspection.  U.  S.  Army,  Corps  of  Engineers  guidelines  indicate  the 
appropriate  Spillway  Design  Flood  (SDF)  for  this  dam  is  the  h  PMF.  The 
spillway  will  pass  30  percent  of  the  PMF  (60  percent  of  the  SDF)  without 
overtopping  the  crest  of  the  dam.  Curing  the  SDF  the  dam  will  be  overtopped 
for  a  period  of  5.5  hours  up  to  a  maximum  of  1.8  feet  and  reach  a  maximum 
velocity  of  5.9  fps.  Flews  overtopping  the  dam  at  a  nexinum  velocity  of 
5.9  fps  during  the  SDF  are  not  considered  detrimental  to  the  embankment 
with  respect  to  erosion.  The  spillway  is  judged  inadequate,  but  not 
seriously  inadequate.  Review  of  available  stability  data  indicates  the 
structure  is  stable  as  designed. 

7.2  Reconmanded  Remedial  Measures: 

7.2.1  Emergency  Operation  and  Warning  Plan:  It  is  reoarmended  that 
a  formal  emergency  procedure  be  prepared,  prominently  displayed,  and 
furnished  to  all  operating  personnel.  This  should  include: 

1)  How  to  operate  the  dam  during  an  emergency. 

2)  Who  to  notify,  including  public  officials,  in  case  evacuation 
from  the  downstream  area  is  necessary. 

7.3  Required  Maintenance:  The  inspection  revealed  the  following 
maintenance  items  that  should  be  scheduled  by  the  owner  during  a  regular 
mintenance  period  within  the  next  12  months. 
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a)  The  grass  and  weeds  on  the  dam  embankment  and  in  the 
emergency  spillway  should  be  cut  at  least  once  a  year 
and  preferably  twice  a  year.  Maintenance  is  reocmnended 
in  the  early  sunnier  and  fall. 

b)  Existing  trees  on  the  dam  should  be  cut  to  the  ground 

and  removed  from  the  embankment.  All  previously  cut  trees 
should  be  ranoved  also. 

c)  The  eroded  area  along  the  left  downstream  abutment -slope 
contact  should  be  stabilized  and  reseeded. 

d)  Rutted  areas  observed  on  the  errbankment  crest  should  be 
backfilled  and  reseeded. 

e)  The  eroded  areas  observed  in  the  emergency  spillway  should  be 
reseeded. 

f)  Areas  of  displaced  riprap  along  the  right  downstream  abutment- 
slope  contact  should  be  monitored  during  maintenance  to 
detect  the  development  of  erosion.  If  erosion  should*  occur, 
it  is  recjorrmended  that  the  missing  riprap  be  replaced. 

g)  A  staff  gage  should  be  installed  to  monitor  water  le^/els . 
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APPENDIX  I 
MAPS  AND  DRAWINGS 
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Photograph  No. 


1  -  Upstream  Slope 


Photograph  No.  2  -  Downstream  Slope 
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Photograph  No.  5  -  Bnergency  Spillway 
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The  principal  spill-ay  is  to  consist  of  n  36-inch  inside  dimeter 
reinforced  concrete  enter  pipe  and  n  te o  stage  (3.0  feet  x  9*0  feet  in¬ 
side  dimensions)  reinforced  concrete  ric«r# 

An  emergency  spill\:ay  with  a  bottoa  width  of  200  feet  cut  into  nat¬ 
ural  earth  in  the  west  abutment  will  bo  used  only  when  runoff  exceed* 

3.93  inches  for  a  6-hour  duration  atom. 

The  elevation  of  tha  sediment  pool  at  700.3  is  baaed  on  the  asaursp- 
tion  that  235  acre-feat  of  sediment  trill  accumulate  in  the  normal  pool 
area  in  50  years.  This  elevation  Is  also  tha  crest  of  the  orifice. 

The  flood  routing  procedure  used  in  tha  design  is  described  in  Engi¬ 
neering  Handbook,  Section  5,  Hydraulics,  USDA,  Soil  Conservation  Service. 
This  flood  routing  procedure  was  used  ta  determine  the  maximum  stages 
shown  in  tha  following  table: 
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*  Sediment  not  included. 

The  top  of  d®a  (elevation  809.2)  provides  a  freeboard  of  3.4  feet 
above  design  high  water. 

The  peak  discharge  of  the  principal  spillway  at  the  crest  of  the 
emergency  spillway  is  193  c.f.a.  The  time  required  to  empty  tha  pool  be¬ 
tween  the  crest  of  the  emergency  spillway  and  the  sediment  pool  elevation 
would  be  6.29  days. 

The  peak  discharge  for  the  emergency  spillway  for  the  design  storm 
is  1086  c.f.s*  with  a  maxi  tram  velocity  of  6.80  feet  per  second*  Tha 
duration  of  flow  through  the  emergency  spillway  for  this  storm  would  be 
13.36  hours . 

The  geology  report  and  the  Soil  Mechanics  Laboratory  report  were 
used  in  the  design  and  are  attached* 

The  following  guides  by  the  USDA,  Sell  Conservation  Service,  were 
used  in  the  design  of  this  structure: 
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01- SIGN  RIPOUT 


Hydr;  ullca  llrndbr  ok,  section  5 
5? t rue tur r.l  Dacian  Handbook,  section  6 
Hydrology  Handbook,  section  4 
Technical  Relfcc^cs  Has*  2,  5  fnd  10 

Copies  of  -.ring  Handbooks  :  id  other  publications  v.r-rd  In  this 

design  :  .y  be  i..btrln'd  fi.o.1  Mr.  ']>:»  F.  McOourin,  Str.te  Consei. v;.tleniH t, 
USDA,  Soil  Conservation  Service,  Rlclraond,  Virginia. 


Concurr ed : 


Gerald  E.  Oman 

Design  Engineer 


State  Conservation  Engineer 


Vincent  McKeever 
Hydrologist 


Robert  F.  Fonner 
Geologist 
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Ct •>«.-« i  j.oicp  o i  me  Tne  site  la  located  la  the  fiedaont  Kit*  lographlc  Province  in  aa  are* 

underlain  by  the  Lea thervood  Granite*  of  rreccabrlan  age.  Thin  granite  yea  Intruded _ 

Into  the  tflaaahickoa  achlat  ao  consequently  In  many  placet  these  two  rocks  art  eo 
aixed  up  as _to  form  vha t  appear a  to  be  an  lnterbedding  of  granite  and  a  Rnalga^scMat 
_ cgg?lex.  The  yeatheriat  la  dcag.  In  placet  but  the  atrveture  of  the  Wrack  retina. 

In  the  teat  pita  the  aatetlal  appeara  to  be  bedrock  but  it  excavataa  like  compact _ 

cemented  » 11 ty  aand The  mineral  constituents  of  the  granlta  gStljtArAChiXl  tg^tla 
ere  quarts,  feldspar,  muscovite,  blotlte  and  aoooe  dark  mineral  a  probably  hornblende. 

In  places  the  granite  la  quite  coarse  and  looks  like  opegmatlts. 


*&ul)e£in  33,  Pegmatite  Deposits  of  Virginia,  A. A.  fegaffr  VGS,  1932. 


..  .'V  4 

J  0I 


DtlAilEO  GFOlDG<C 


:NVi  $> 7 'CATION  Of  DAM  SITES 


ii*  l-Ri 

\C> 


Ct*nt  e  r  1  i  nc 

.-‘er'tre  of  Lt*n  ^ 


of  EKim , 

cir*1  c;  “'*»  m 


Principal  Spillway,  Emergency  Spillway,  and  Roi row  Area 
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Case  Tractor  roount  ed  26  12  3 
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Total  26 
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SUMMARY  OF  FINDINGS 

‘include  only  factual  datsj 

Center 1 ine : 

The  centerline  is  characterized  by  shallow  soils  above  a  layer  of  weathered  bed- 
rock.  The  left  abutment  Is  fairly  steep  and  has  hard  bedrock  outcropping  at  the  base 
and  up  part  of  the  30  percent  slope,  the  upper  slope  near  the  top  of  the  dam  has  a 

very  thin  soil  mantle  over  weathered  granite.  The  flood  plain  i*  covered  by  a  ^ay_eL 
of  fine  silty  to  poorly  sorted  sand  and  thin  lenses  of  coarse  sand  to  fine  gravel. 

The  bedrock  ranged  in  depth  from  0  to  more  than  ten  feet  in  places.  The  silty  sand 
is  the  weatbereo  product  of  the  Leatherwood  granite.  The  right  abutment  Is  characteri¬ 
zed  by  a  layer  of  soil  over  weathered  grani  tc-gne iss-schis t  complex.  All  _ 

holes  were  dry  and  well  drained.  Where  bedrock  was  encounted  it  appeared  to  be  tight 

with  no  joints  or  open  fractures  present.  _ _ _ 

The  channel  at  the  centerline  is  quite  wide  and  deep  with  a  layer  of  sand  and 
gravel  3-5  feet  deep  over  granite-gneiss.  The  channel  appears  to  be  about  in 

equilibrium  or  possible  aggrading  ^JL^htly^^  _  ^  _ _ _ _ _ _ 

Spillways:  _  _  _  _ _ 

The  foundation  conditions  present  in  the  principal  spillway  area  are  very 
irregular.  The  depths  to  bedrock  range  from  the  surface  at  the  centerline  TP-303, 

to  10  feet  upstream  under  the  riser,  TP- 305,  to  below  13  feet  at  the  outlet  end  In _ 

TF-301.  It  will  probably  be  necessary  to  excavate  some  rock  to  get  a  uniform  grade _ 

under  the  conduit. 

Three  samples  were  taken  for  gradational  purposes  for  the  design  of  foundation 
drains. 

VA-473-C 
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Spillway*  -  Continued 

The  r.:ei^rncy  spillway  is  to  be  located  in  a  draw  beyond  a  hill  in  the  right 
?ibul.‘.cnt.  The  •.  c tv  rial  found  in  the  test  pits  consisted  :-.<ainly  of  silty  send  (:M) 
with  ryinor  atoia  i:c  of  sandy  a  i  1 1  ^HL)  end  silty  gzavel  (GM)  present.  This  silly 
s;;nd  is  the  west  htied  product  of  gr/in  i  t  e -gne  1  s  s -«ud  schist.  All  rock  encountered  In 
th*rse  holes  was  deeply  weathered  so  no  rock  excavation  should  be  nn  t  ic  1  pa  ted .  All 
test  pits  dug  in  this  area  were  dry  and  all  materials  were  well  drained. 

Borrow  Area: 


Three  areas  are  to  be  utilised  for  borrow:  the  emergency  spillway,  the  area 
Adjacent  to  the  top  of  the  dan  in  the  left  abutment,  and  an  area  la  the  draw  approach¬ 
ing  the  emergency  spillway.  The  materials  encountered  In  all  three  areas  are  similar. 
The  r^aterial  is  mostly  silty  s^nd  but  sc*ae  sandy  silt  &r>d  winor  amount*  of  *ilty 
gravel  are  also  present. 


$o®e  additional  borrow  i*  available  froia  the  flood  plain  but  because  of  the 
unevenness  of  the  bedrock  and  the  unpredictability  qf  the  flood  plain  aaterial  it 
nay  tb "  coxyfjpol^:^&^  ^bo  tToWlng  to  areas  above  the  flood  plain. 


Concurred  by; 


^  V.  *'  * 

k.  C.  Barnes  i 

State  Conservation  Xnginaer 
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(  .. 


V1,^lnU  .  _  Cotnly  .  .  H<;nr3r  ...  ;_W,tmS*<lL,'*t^^lWOC'd._CJ’‘_ 


%  nuint»«r .  ^  S*Je  Jfoup  _  ^ 


_ Stricture  ct*i*  - 


/'  /'  _  Diit  2/19-21/62 

and 

L-A.  Gorton,  Geologist 


V  ,  INTERPRETATIONS  AND  CONCLUSIONS 

FOR  TK-SERVICE  USE  ONLY  %  •  .  .. 

1.  Abutment  foundation  conditions  ere  very  adequate.  Kc,rd  or  firm  bedrock  wan  found  .. 
*.  .  in  all  abutment  holes.  Some  of  the  rock  vas  deeply  weathered  but  in  all  cases 
•  .  readingsof  greater  than  2.5  tons  per  square  foot  were  found  vhen  the  pocket  peve.-  . 
trometer  vas  used.  All  holes  were  dry  and  the  material  was  well  dreinod*, 

\%2s  The  foundation  conditions  for  the  principal  spillway  are  quite  irregular-.  The- 
'  •/  riser  end  represented  by  TP-304  and  305  shows  bedrock  at  12  and  10  feet  respective! 
'  In  the  center  section  represented  by  TP-303  bedrock  ia  at  the  surface  and  in  the 
outlet  end  represented  by  TP-301  and  302  no  bedrock  was  found  at  13  feet.  From 
.T  these  findings  it  would  appear  that  some  rock  excavation  will  be  necessary  to  get 

'i'  a  uniform  grade  for  the  conduit. 

,.:  3.  An  impermeable  core  should  be  Installed  to  control  seepage  through  and  under,  the 

dam.  ,  V  .  7 .. 


4.  Some  type  of  foundation  drainage  should  be  installed  but  because  of  the  peme-ablli 
of  the  flood  plain  as  evidenced  by  sample*  301,  501  and  502  some  use  may  be  ra-ide 
of  the  local  material  such  as  the  stream  gravel  in  Semple  401. 

.  t  ^  ‘ ;  .  .. 

5.  No. bedrock  excavation  should  be  expected  in  the  emergency  spillway.  Ve^ihered 

'  bedrock  was  encountered  in  all  holes  so  the  possibility  exists  that  sc^i^^Ls tent . 
.'/•ribs  may  be  found  but  the  backhoe  used  had  no  difficulty  excavating  to  limits. 

‘6*  Sufficient  borrow  is  available  at  the  site.  The  borrow  areas  are  located  veil. 

.  above  flood  plain  levels  so  no  drainage  is  necessary.  Some  borrow  may  be  obtained 
c**A\  from  the  flood  plain  but  because  of  the  unpredictability  of  this  area  any  borrovln 
•  from  this  area  should  be  kept  to  a  minimum.  *  /* 


*7#-  Care  will  have  to  be  taken  not  to  disturb  the  two  cemeteries  located  within  the 
’  *v*  construction  area.  '  .  ..  -v 


»■  %  .-t-  ' 
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